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401 M Street, 3. W.
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Dear Mr. Thomas:

. The Science Advisory Board's (SAB) Research and Development
Budget Subcamittee has completed its second annual review of the
President’s proposed budget for the Offjce of Research and Develcp-
ment and is pleased to transmit copies to you and Congressional
camnittees that authorize and appropriaté funds for this office.

The -President's propesed resedrch budget for Fiscal Year (FY)
1988 for the Office of Research and Develcopment (ORD) is $353.5 million
and 1,844 workyears, an increase of $8.3 million and a reduction of 22
workyears fram the current fiscal year. The proposed budeet provides
a relatively stable basis for research planning, while allowing for
mxddest overall grewth.

The scope .of the Subcammittee’s review addresses three major
igsues: 1) tremds in the research budget; 2) continuing core needs
of EPA's research program: and 3) comments on specific research
programs in eight major areas—-air, radiation, water quality, drinking
water, pesticides/toxic substances, hazardous wastes/Superfund, energy/
acid rain and interdisciplinary research.

The proposed bufiget should facilitate ORD's capability to provide
technical support for ongoing regulatory programs and allow for scme
modest additional initiatives for issues that are of rising prioritv.
In general, the Subcommittee believes that those programs earmarked for
funding increases can effectively utilize these resources. There are
some comporents of the research program that are currently underfunded
but, given the current budgetary climate, the Subcammittee recomends
additional funding only if Congress appropriates new resources.



The Subcammittee and the SAB Executive Committee believe that
the enclosed report adds to the range of viewpoints that the
Administration and the Congress should consider in reaching budgetary
decisions, and that scientists and engineers have a responsibility
to present their thoughts and evaluations of the scientific needs
of one of the nation's most important institutions.

We appreciate the opportunity to review the proposed research
budget and request that the Agency respond to the advice and recom—
mendations provided in this report.

g zmmjgf;cerﬂy W
John Neuheld, Chairman

Research and Development Budget Subcommittee
Science Advisory Board

No%loi;gZ:ggg%xChléig;iéﬂtirl‘

Executive Cammittee N ) L
Science Advisory Roard

cc: A. James Barnes
Vaun Newill
Terry F. Yosie
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NOTICE

‘ This report has been written as a part of the activities of
the Science Advisory Board, a public advisory graup providing
extramural scientific information and “advice to the Administrator
and other officials of the Environmental Protection Agency. The
Board is structured to provide a balanced expert assessment of
scientific matters related to problems facing the Agency, This
report has not been reviewed for approval by the Agency, and
hence the contents of thig report do not necessarily represent
the views and policies of the Envirommental Protection Agency,
nor of other agencies in the Executive Branch of the Federal
goverrment, nor does mention of trade names or cammercial products
constitute endorsement of recammendation for use.
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I. Executive Summary

The President's proposed budget for Fiscal Year (FY) 1988 for the Office
of Research and Development (ORD) is $353.5 million and 1,844 workyears, an
increase of $8.3 million and a reduction of 22 workyears fram the current
fiscal year. The proposed budget provides a relatively stable basis for research
planning, while allowing for modest overall growth.

This is the second consecutive ann;al review by the Science Advisory
Board of the President's research budget reccnnandati@ng.: To conduct this
review, the Board created a Research and Development Bﬁ&get Subcommittee. The
scope of the Subcammittee's review addresses three major issues. These
include: 1) trends in the research budget; 2) continuing core needs of EPA's
research program; and 3) camments on specigic research programs in eight
major areas--air, radiation, water quéiity, drinking water, pesticides/toxic
substances, hazardous wastes/Superfund, energy/acid rain and iﬁteraiétiplihary

“research. |

The proposed budget supports ORD's capability to pro;ide technical
support for ongoing regulatory programs and will enable it to develop initiatives
for same selected issues that are of rising priority. In general, the Subcam
mittee believes that those programs earmarked for funding increases can
effectively utilize these resources. There are some components of the research
program that are currently undarfunded but, given the current budgetary
climate, the Subcamiittee recommends additional funding only if Congress
authorizes and appropriates new resources.

In last year's report, the Subcommittee pointed cut that, over a nurber
of years, a seriocus underfunding of the in-house program had eccurred and
recammended a reversal of this trend. A modest increase in these resources
is available during the current fiscal year, and a further small increase (of

$2 million for a total of $104 million) is proposed for FY '88. The Subcammi ttee
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reiterates its recamendation of last year that even greater support of the
in-house program is needed.

Providing adequate support for the in-house research program, cambined
with resolving several salient needs of ORD personnel, can greatly contribute
to the productivity of the Office of Research and Development. A strong in-
hcuse capability can also enable ORD to more effectively manage its extramural

budget.

EPA's ability to achieve its goal of building risk-based decision making
will rest largely on its ability to maintain and enhance the technical skills
of its personnel through trainirg and cgher forms of professional deve lopment.
In order to achieve this objective, the Subcommittee recommends that EERA
undertake two initiatives: .;. “

o Develop a stratggy to better aefing EPAls key scientific staffing °
needs., Such a strategy should address the magnitude of the current skills-
mix problem, training and other needs of existing staff, identification of
new scientific skills needed and their relationship to new hiring decisions,
analyses of resources needed for key risk assessment activities and their
relationship to workioad mxdels, and recommendation of specific steps that
build campetence in risk assessment.

© Analyze the budgetary implications of such a strategy with the goal
of making specific recommendations to the Office of Management and Budget and
the Congress to provide adequate levels of support.

At present, there are a rumber of issues of growing public concern
which, through thoughtful and prampt EPA Fesponse, can be effectively managed.
Examples include stratospharic ozone modification and climate change, bio—
technology, and assessing risks to ecosystems. What is needed is for EPA to
develop a better system of "eyes and ears" that can alert it to issues beyond

today's immediate regulatory and statutory priorities,



The Subcammittee recommends two mechanisms to aid in developing an
improved capability to define emerging issues. The first is to revive a

previous EPA initiative entitled the Envirormental Qutlook. The purpose of

this document was to provide infommation on envirormental trends ard future
problems, with a particular emphasis on the relationship between socio—econamic
changes and their influence on the envirorment.

A second mechanism available to EPA is the investig;ﬁor-initiated
exploratéry grants program. Thisg progrém should be red;iented to permit more
input from laboratory and program office directors and to improve their
ability to utilize the results of investigator-initiated research. A central
theme of the grants program should be to develep data and methodologies for
risk assessment or risk reduction. IfEﬁhi; oCCurs, a greater constituency
for the program will evolve with;n EPA and should notllessen the aBility of
extramural scientists to continue theit practice of submittirg ipvestigator-
initiated research proposals, nor compromise their ahility to perform innovative
research,

T1. Introduction and Scope of the Review

To provide the scientific data needed to identify and assess public health
and environmental probléms, and to support the promulgation and enforcemnent
of regulations and stan&ards under its authorizing statutes, the Environmental
Protection Agency maintains a number of research programs.,  Congress has long
recognized the need for improved scientific data and the important linkage
between the Agency's research and regulatory activities, and has recently
augrented the research proyram by authorizing that research be conducted under
the Superfund Amendments and Reauthorization Act.

Managing a research program in a requlatory Agency is an extremely

difficult task. The very nature of the regulatory process—-with its short

deadlines, and oftentimesg rapidly changing pricrities--confronts EPA's research



programs with a set of challenges that most research erganizations, such ag
the National Institutes of Health and National Science Foundation, do not
encounter in either frequency or degree. At the same time, research carried
out by EPA needs to achieve the same standards of quality expected of other
research organizations by the scientific ccnmunityf These and other challenges
to EPA’s research have existed since the Agency's inception and will persist.

The Science Advisory Board, since;its creation, has observed and actively
reviewed the scientific quality and direction of EPA'st?ésearch programs.
Begihning last fiscal year, the Board initiated two stéﬁs that are consistent
with its independent research review role. These steps included: agreeing
with ORD's recamendation to evaluate at least six individual research programs
per fiscal year; and reviewing the President's proposed research budget for
the coming fiscal year. The Board ha%vbmatinued this activity to the present
time. § L. : »

The Science Adéiscry Board's ongoing reviews of research programs and
budgets address several interrelated issues. These include:

© Evaluation of EPA's regearch needs and currsnt research carried out
Or sponscred by the Agency. Particular emphasis is placed on the future
direction of research needs and efforts,

© The integration of research data and methodologies acress programs.

@ The skills of EPA scientific personnel.

The Board's review of the proposed research budget for FY '88 was carried
cut by its Research and Development Budget Subcommittee, The Subcarmittes
met in executive session en January 6-7, 1987 in Washington, D. C. to receive
detalled background briefings from the staff of hoth the Office of Research

and Development and the Office of the Comptroller, and to begin preliminary
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drafting of its réport. On January 15, the Subcamittee's Chairman, Dr. Jehn
Neuhold, briefed the Executive Committee of its preliminary findings. The
Executive Cammittee approved the report on March 4, 1986.

The Subcammittee's review addresses three major issues. These include;

1) trends in the research budget: 2) continuing core needs of EPA's research
program: and 3) camments on specific regearch programs in eight major areas——air,
radiation, water quality, drinking water, pEStiCidES/tOﬂié substances, hazardous
wastes/Superfund, energy/acid rain and interdisciplinarﬁ research.

The Subcomittee also reflected on Administration énd Congressional
responses to its budgetary report of last year and found two encouraging
developments., One is the gradual stabilitg of the research program that has
evolved over the past several years, {ﬁ?both dollars and staff, in the face
of cont;nuing pressure for budgetary reductians acros; the Federal gbvernméhti
The second is the slowly growing amount of resources made available to EPA's
in-house research program.  While the Subcommittee continues to believe that
the in-house program is underfunded, senior EPA managers recognize the
importance of the izsue.

Because of time and other limitations, the Subcommittes did not attempt
to conduct a budgetary review of every research program. Instead, it commented
upon programs that'either account for a large fraction of the budget, address
significant scientific issues in Support of FPA regulatory programs or receive
insufficient priority given the magnitude of the scientific or public oolicy
issues that are at stake. A summary of the program categories in the research

budget for FY '88 is presented in Appendix T,



IIT. Trends 1n.tQ§_Bg§gg£gg_Eugget
1. Resource Levels

| To be productive, any research program must experience continuity
| in research direction and management and have access to a stable level of
resources. This need for stabiiity sta;s fram a number of intersecting
factors including: the lead time rEquirgd to actuire andsﬁaintain skilled
technical personnel and equipment.; planning and executiﬁg the research design;
data analysis and interpretation; and preparation and publication of technical
reports, including peer review,

EPA's FY '88 research budgethprqgosai of $353.5 million, an increase
of $8.3 million over the current PY 'éa;estimate, provides a stable basis of
funding, while allowing for modest overall growth. Thi:e. repres'ents' a welcone
i o “trend that has been evolving since FY '84. It should support ORD's capability
| ' to provide technical support for ongoing regulatory programs and will enable

it to allow for some modest additional initiatives fsr issues that are of
rising priority. In gereral, the Subcommittee believes that those programs
earmarked for funding increases can efficiently absorb these rescurces.
There are same components of the research program that are currently underfunded
but, given the current budgetary climate, the Subcommittes recammends additional
funding only if Congress authorizes and appropriates new resources.

Personnel work years, or FIEs (Full Time Bguivalents), experience a
reduction of 21,6 frem khe FY '87 level of 1,865.8. Table I presents ORD

budgetary and FTE data hetween FY '80 and the fY '88 proposal.



TABLE I
OFFICE OF RESEARCH AND DEVELOPMENT BUDGETARY AND PERSONNEL RESQURCES
FY '80 THROUGH FY '87

5 in Millions* FTE _

FY '80 Actuals $ 336,47 2,344.3

FY '81 Actuals 299,04 _ 2,167.7

FY '82 Actuals 244.69 : 1,982.0

FY '83 Actuals 215,12 1,853.2

FY '84 Actuals 234;84 o 1,782.9

FY '85 Actuals 286.95 1,804,6

FY '86 Actuals 320.02.'?;‘.,' " 1,821.6

FY '87 Estimate .. 3520 .~ . | gsg )
 FY '88 Proposal 353.51 1,844.2

* (Includes Salaries and Expenses and Extramural Research and Development)

2. Intramural and Extramural Resources
ORD funds are appropriated into two general categories, sala;ies

and expenses (SiE) and research and development (RaD)., S&E funds support
staff salaries and the major in-house research programs conducted by ORD
laboratories and field stations. R&D funds are generally applied toward
research conducted by extramural scientists and engineers and are directed at
developing scientific methoddologies and data in varicus program areas, in
addition to EPA sponsorsd scientific workshops and peer reviews,

In last year's report, the Subcommittee pointed out that, over a number
of years, a serious underfunding of the in-house program had occurred and
recommended a reversal of this trend. A modest increase in these rescurces

is available during the current fiscal year, and a further small increase {of



$2 million for a total of $104 million) is proposed for FY '88. The Subcammittee
reiterates its recommendation of last year that even greater support of the
in-house program is needed,

IV.  Sawe Continuing Core Needs of EPA's Research Program

The public health and environmental issues that confront EPA and itg
research programs continue to grow in both number and cmn@ﬂexlty. In addition,
many of the scientific issues with which it contends aré also relatively new

© the scientifie camunity's research agenda., Examples of these issues
include investigating the risks of health effects other than cancer, assessing
the public health hazards associated with exposures to chemical mixtures at
hazardous waste gites, and examining the potential envirormental effects of

genetically engineered ordanisms.

- .

One of the central challenges of managlng EPA's research and develcgnent
program is the need to ke@p pace with and respond expeditiously to the somet imes
rapidly changing requlatory agenda. To successfully meet this challenge, ORD
MISt articulate a core research agenda that conceptually defines, integrates
and implements EPA's key information needs, while introducing new scientific
approaches. Tt must also maintain a core of seientific talent with sufficient
flexibility and breédth_to exibit knowledge of both existing and emerging
scientific problems, and with sufficient depth to synthesize and interpret
scientific data in a manner that will withstand independent scrutiny by the
scientific cammunity and regulated parties. It also needs expertise to meet
the increasing requests for technical support frem EPA regicnal offices and the
states,

The ability to maintain a core agenda supported by appropriate and

skilled scientific staff ig directly affected by the level of budgetary support



provided for the program, but it is an issue that also transcends the hudget to
encampass or reflect such issyes as: the develcpment of effective working
relationships with extramural scientists, the private sector and the Congress;
the freedam to publish research results and enter into productive wOork ing
relationships with colleagues cutside the immediate research program; avenues
for skill enhancement: and career opportunities. This report focuses only on
S0me areas the Subcommittee belisves are- more directly affected by the
availability of budgetary support. These include: malntalnlng skilled personnel
and instituting an improved capability to identify emerglng envirormental
problems.
1. Personnel

Providing adequate support for the ln-house research pregram,
combined with resolving several salienf'neéﬂs of ORD personnel, can greatly
contribute to the productivity of the Offlce of Research and Develcoment.,

What are -sbme of ORD's maJor personnel neads? One need spems from
the age structure of ORD staff. During a FY '86 study of the functions

influencing the use of S&E resources, same characteristics were identified
that are displayed in Table II,
TABLE Trl

Same Characteristics of EPa Personnel in ORD and Nom—ORD Programs

ORD Personnel _ Non—ORD Personnel

58% over age 40 36% over age 40

46% with 16+ years of work 24% with 16+ years of work
experience in the experience in the
Federal govermment Federal goverrment

35% in Grade 13-15 27% in Grades 13-15

ORD's older work force requires it to continually upgrade the skills of
its staff, but the lack of support for changing or upgrading the skills mix

of its personnel can limit rasearch creativity and product ivity,
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In addition, the declining support for scientific equipment contraing ORD's
perfotmance. Pigure 12 illustrates the trend in equipment purchases.

One of EPA's primary goals over the next decade is to improve its
institutional capability to conduct risk assessments at hoth headquarters
and regional offices to support envirommental decision making. This priority
presents major challenges to enhanC1ng the professional SklllS and development
of existing personnel and will 1nfluence the type of personnel hired in future
years,

Risk assessment "capacity buildingﬁ will make the EPA's decision making
process more "knowledge intensive" not only for the regulatory offices hut
also for the Office of Research and Dpvelopment ORD's traditional role of
conducting research and prepar;ng,rlsk assessments wiil continue, but at
Ileast t;D additional foles are emerging. They include:

© Developing risk assessment methodologies for specific health (including
non~-cancer) and ecological effects.

0 Providing guidance and technical assistance to requlatory and regional
offices and the states to ensure that newly developed scientific methods are
consistently used.

An example‘ﬂf these emerging ORD roles cap be seen in its water guality
based approach research program.  For a number of years research scientists,
principally at the Duluth Research Laboratory, have developed methodologies
for @stablishing water quality criteria. Over time, these methodologies have
became increasingly acceptad by the scientifie cammunity. while work continues
on broadening the use of the methodologies, efforts are alse underway to transfar
existing techniques to regional permit writers and state and local officials.
ORD staff play a prominent role in tranéfering these technicques and conducting

training sessions.
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EPA's ability to achieve its goal of building risk-based decision making
depends upon its ability to maintain and enhance the technical skills of itg
personnel through training and other forms of professional development. This
is particularly true of the research program where, ag previously noted, a
work force older than that found in other EPA offices needs pportunities for
matching today's skills with tomorrow! s problems. —

In order to improve the technical capabilities of 1ts personnel, the
Subcammittee recommends that EPA undertake two 1n1t1at1ves.

O Develep a strategy to better define EPA's key scientific staffing
needs. Such a strateqy should address_thelmagnitude of the current skills mix
problem; training and other needs of egfsting staff; identify which new

scientific skills are needed .and their relationship to new hiring decisions;

develop realistic cost estimates for key rigk assessrent activities and their

asgessment capac1ty

© Analyze the budgetary implications of such @ strategy with the goal
of making specific recammendations to the Office of Management and Budget and
the Congress to provide adequate levels of support,

2. Capability to Define Emerging Problems

EPA frequently addresseg public health or environmental issues at

the point when they have evolvéd into problems of sericus national or regional
concern.  Several recent eRamples document this argurment including raden,

alternatives to landfilling Mazardous wastes and municipal waste combustion,
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At present, there are a rumber of issues that are evolving into areas
of greater public concern which, through thoughtful and prompt EPA response,
can be effectively managed. Examples include stratospheric ozone modification
and climate change, biotechhology, and_assessing risks to ecosystems. What
is needed is for EPA to develop a better system of "eyes and ears" that can
alert it to issues beyond today's immediate regulatory'éné statutory priorities,
The Subcammittee recommends two mechanisms that can aid EPA in developing
an improved capability to define emerging issues. The first is to revive a

Previcus EPA initiative entitled the Envirommental Qutlook.? The purpose of

this document was to provide information on environmental trends and future

L

problems. It was partiCUlarly useful. n discussing the relationship between

socio—economic changes and their influehce on the envirofment, Because the

Environmental Outleok was not tied to the allocation of resources per se, it

was not constrained by the need to justify a particular research budget. The

Envirommental Qutlook 1980 anticipated many of the issues that have emerged

a5 regulatory priorities, including stratespheric modification and municipal

waste cambustion. FPA should consider re-instituting, on a modest scale, an

effort similar to the Eﬁvironmental Qutlcok. It has the real potential te
assist EPA in anticipat;ng the environmental issues of temorrow before they
reach the problem or crisis stage.

A second mechanism available te EPA is the investigator-initisted explor-
dtory grants program. This program has, for at least two reasons, typically
encountered very weak support within EPA and the Office of Management and
Budget. The first reason is that it competed for resources with other areas

of the research program tinat had developed closer client relationships with
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the regulatory offices, The second reason is that the relationship of the
program to EPA's mission has never heen very clear,

For the exploratory grants program to succeed a different rationale is
required. The Subcommittee believes the Program can assist EPA in developing
a capability to define emerging problems. For it to succeed, the program
needs to be more closely aligned with éﬁa's research mission of developing
data and methodologies for risk assessment and risk rsductlon. This will
rsqulrs EPA staff {including laboratory and program sffxce directors) to have
a greater voice in articulating the broad problem areas of Agency need. If
this occurs, a qreater consituency for the program will evolve and should not
lessen the ability of extramural scisgtis;s to continue their practice of
submitting investigator-initiated resééfch proposals, nor aumsrunise their
ability to perform Esnovstivs research,

IV, Comments on Ssscific Research Programs

The proposed research budget for FY 88, in general, pursues a direction
charted in FY 87 or earlier, Many of the larger changes in furding actually
occurred in FY '87. This is especially true in programs devoted to hazardous
waste and Superfund research.

In its comments on specific research programs, the Subcammittee evaluates
the rationale contained in budgetary support documents that Justify funding
increases or decreases, and comparas this rationale to the conclusions reached
2y the SAB in the past year in its review of these programs., In addition,
the expertise of Subcammittee members has been applied in developing
these caments,

The Subcormittee evaluatsd the following programs:

1. Air

A. Indoor Air
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Apprcximately $2.5 million is proposed for indoor air research to
focus chiefly on source characterization and health effects. This represents
a $300,000 decrease above FY '87 levels.

The Subccmmittee believes that the additional rescurces for this
program are warranted. Its confidence is reinforced by a series of policy
and management changes made in this program during the past several months.
On November 5, 1986 the SaAR Indoor Air Quality Researcﬁ;Review Panel submitted
its review of ORD's plan for detemmining future needs on indoor air.4 The
Fanel's major recammendations included: 1) developing and adopting a clear
policy statement that indoor air quality is an important and essential
camponent of the responsibility of thé_Agemcy; 2) assigning responsibility
for the indoor air quality research prOgram to an 1nd1v1dual of apprcprlate
- scientific stature with specific experience in this area; 3) the prcpcsed .
limited field survey should not be carried out as prasented since the rescurces
that it would demand are not commensurate with the scientific information and
insights that would he obtained; amd 4) preparing a relative risk assesgyent
for the more important pollutants (including ashestos, biological contaminanmts,
criteria air pollutants, and toxic chemicals) in order to develoo a framework
for decision making, |

In his response 0% January 22, 1987 to the Panel Chairman, the Administrater
concurred with these recormendations and indicated the steps that were underway
to implement them. as a rasult, the Subcammittee concludes that EPA 1is
increasingly capable of managing tne expanded resources to investigate scientif-
ically and programmatically relevant issues.
B. Ambient Air Juality Research

Funding for research to develop and review primary and secondary
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National Ambient Air Quality Standards (NAAQS) is proposed at $20.5 million,
-a reduction of‘Sl.l million fram FY '87. Approximately $2.5 million frem this
account provides support to the Health Effects Instltute (total EPA funding
for the Institute is proposed at $3 million).

At least four research objectives could benefit from higher levels
of funding in FY 'as campared to previcus years. Thesg;include:

1) Enhancing the capability for alternative mé;suring techniques for
ambient exposures. This area is one of growing importance becayse of increased
evidence of the shortcomings of fixed station monitoring. There is a need to
undertake source characterization of pollutants and understand human activity
patterns for exposure assessment. Both 1ssues are essential ccn@onents in risk
asgessment, . . . - .

2) Expéndimg the suﬁﬁort'for épidemiological studies. ‘The Harvard Six
Cities Study is providing timely and relevant scientific information to EPA in
revising the NAADS for particulate matter. This effort supports the general
argument that an expanded epidemiological program can Yield cost—effective
research results to help resolve policy relevant issues in a time frame
compatible with EPA's rulemaking schedule.

3} Improving the éapability te extrapolate research results From animals
to humans. The field of extrapolation modeling iz one that promises to yield
a mumber of scientific insights to link animal studies to human health risk
assessment. EPA's extrapolation modeling research efforts, if expanded, can
help resolve many of the current scientific uncertainties associated with the
use of animal test data.

4) Increasing research on acidic aerosols. The hudget proposal does not
address this issue, yet it is likely to emerge as one of the more significant

public health gquestions over the next several years, especially in relation

to assessing the health risks of acidic deposition.
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C. Forest Effects of Ozone
This issue, at a funding level of $1 million, appears as an initiative
in a proposed research Pudget for the first time and represents a welcome
development. In 1985, the SAB evaluated the needs for a research program
devoted to fqrest effects.> gpa plans to initiate research in FY '88 to
assess the risk fram ozone on major coniferous and deciducus tree species,
particularly those of commercial value,, :;“
D, Global Climate and Stratospheric Modification
These two interrelated issues have rapidly risen on EpA's list of
research and regulatory priorities. TIn FY '87 the Congress provided $1 million
for research related to global warming,lamd the Administration proposes
$2.1 million for FY '38: stratospheriéﬁbzone was funded at approximately §9q0,000
in FY '87 -and the recormendet level for FY '88 remains approximately the same.
The Subcormittee supports this generally upward trend in research funding.
It notes that the SAR's Stratospheric Ozone Subcommittee, in its currently
ongoing review of EPA's risk assessment document of stratcspheric ozone
modification, has tentatively concluded that environmental risks to agquatic
life and vegetation may be as important as human health risks such as melancma,
non-melanoma, cataracts and potential effects to the immune system.®
2. Radiation
Support for radiation research is scheﬁuled to decline from S2.5
million in FY '87 to $1.2 million in BY '88, with the major reduction OCCUreing
in radon mitigation research. Funding will continue for off-site testing at
the Department of Fnergy's Nevada Text Site.
The 5AB's Radiation Advisory Comittee completed a scieatific review

of EPA's vadon mitigation program on January 12, 1987.7 A major conclusion of
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this review was that "the largest potential reduction of public health risk
for public funds éxpended would be achieved by demonstrating a rnumber of
low-cost mitigation techniques that have a high probability of suceess in the
majority of residences with radon levels in excess of the recammended guidelipe.
Within the constraints of acccnnudatiné the matrix requirements for potential
mitigation techniques, high-exposure residences should,have priority over
lower exposure situations....increased‘attention [shaqid] be given to
pre-and post-mitigation measurements....[there is al lack of emphasis on
mitigation for new cbnstructiOn....and_more efforts [are recommended] to
include new construction in the text matrix,"

At the proposed FY '88 fundi%@ lévels the Subcommittee concludes that
the radon mitigation program cannot achieve its previously stated-objectives
of developing and publishing acceptable mitigation techniques that will apply
to the variety_of problems facing American hamecwners.

3. Water Quality

The FY '88 budget proposes $24.7 million for water quality research,
an increase of $269,000 above the FY '87 apprepriation. The water quality
program has three major camponents, including the:

A. Water Quality Based Approach

The methods for developing water quality criteria have undergone

3 steady evolution and extensive review by scientists. These methods and the
resulting criteria have attained wide acceptance by the scientific and regularvad
comunities. EPA and the Congress deserve great credit for providing the
scientific leadership and funding over a number of years to achieve the current

state~of-the-art.
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The SAB's Water Quality Based Approach Research Review Subcamittee
evaluated this program in a report dated December 11, 1986.% Thig Subcomittee
endorsed the scientific quality of the current program. Among its major
recammendations for the future direction of the program were the following:

o From a gcientifiec perspective,;spills, and resulting exceedences
greatly abGVE criteria congentrations, represent the greatest remaining
weakness in the current intensity~duration-frequency rﬁﬁulatcry framework.

0 The ecoregion methods of defining regicnal patterns in water chemistry
and aquatic biota can be a valuable tool to help states define attainable
goals in water quality and aquatic camunity improvement. EPA should continue
Lo infézm staﬁes of the ecoregion concept.and assess ways in which the concept
can be used in state regulatory progréhs.

‘o Pollution from nonpoint soirces is a éignifiéant'roaé biock~to attéiniﬁg
the national goal of fishable-swimmable waters in many parts of the country,
EPA research laboratories should expand their efforts to define and characterize
nonpoint source pollution leading to the more effective implementation of
control measures,

@ A critical need exists for a proactive technology transfer program to
agsist state agencies and industry in implementing the water quality based
approach for toxics control.

© The Agency needs to coordinate this research program with efforts to
develop sediment criteria for toxic chemicals.

.The projected 198Y% nutputs do not identify these major research needs
and opportunities, although EPA staff are currently considering whether to

include them in a statement of FY '89 needs.
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B. Great Lakes
Sumgn&t for Great Lakes research remains stable. The FY '88 budget
proposes $1,94 ﬁillion compared to an appropriation of $1,95 million in FY
'87. This contrasts with the President's suggested reduction of Great Lakes
research by 62% in his FY '87 proposal over FY '86 levels. The Congress
should ensure that stable research funéing continues and seek to appropriate
additional rescurces given the major contribution of the Great Lakes for
water supply, recreation and other uses. i
C. Sludge
Research funding for innovative/alternative wastewater technologies,
sludge management alternatives and thicipy reduction methods is recommended
at $8.8 million, a reduction of $234;560 fram FY '87. Several of the major
areas of scientific uncertainty .identified by the SP:B9 in its recent review
of sludge managenenﬁ disposal options are listed as planned research program
outputé for FY '88. These include: evaluation of :the toxicity of chronic
expoaurerto chemicals found in sludge; develcpment of design and performance
information for landfills that receive sludge containing toxic organic substances;
preparation of five envirommental indices/hazard profiles for chemicals in
sludge; and development of criteria for risk assessment of pathogens in sludge.
These and other objectives address high priority research needs. They should
ultimately assist the EPA in generating more realistic risk estimates of
various sludge disposal options,
4. Drinking Water
The FY '88 budget proposes a reduction in drinking water research by
$72,000 for a total program commitment of $23.9 million. Many scientifically

relevant issues are incorporated in the Agency's projected FY '88 outputs

which reflect additional needs and responsibilities resulting from passage
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of the 1986 Amendments to the Safe Drinking Water Act, These issues includes
target organ tokicity of drinking water disinfectants and disinfectant by-
products, and controlling disinfection by-products; analytical method validation
studies for organic contaminants newly regulated under the Act; developing a
nethodology to identify viruses and bacteria for exposure assessment; and
evaluating processes for removing vclatile organic campounds, pesticides and
radionuclides. z '

The Subcammittee is concerned, however, that én imbalance exists between
the Agency's increased regulatory responsibilities and lack of a cammensurate
increase in research funds to support these responsibilities. The Subcaumittee
also questions whether these and other research priorities will attract a
critical mass of funding and staff ta:aéet program commitments.

5. Pesticides/Toxic Substances :

In genéral, research in pesticides and toxic substaﬁceS‘declines by
$1.4 million fram FY '87 for a total of $42.2 million. The Science Advisory
Board has reviewed several pesticide and toxic substances' research areas in
the past one and one-half years. These include:

A. Biotechnology
Planned FY '88 outputs for this program include a report on the
movement and survival and biological control agents in two natural systems;
and health research to provide methods for detecting and monitoring such
agents in mammalian cells as a basis for developing test protococls. The
proposed budgetary support for these and other activities is $7.3 million, an
increase of $350,000,

In its February 7, 1986 report on EPA's niotechnology research

program, the SAB's Study Group on Biotechnology recamended that EPA develop
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& program broader and larger than that envisioned by EPA decision makers, 10
It identified cfitical priorities in three areas in which EPA lacked a research
capability: 1) dispersal of genetically engineered organisms; 2) ramedial
action in the event of a release of such organisms; and 3) envirommental
effects of a release, either beneficial or detrimental.

EﬁA has made modest beginniﬁés in initiating research for some of
these critical needs, but the Science Advisory Board cogtinues to believe
that EPA's biotechnology research program, as envisionéa for FY '88, does not
effectively address these needs to a sufficient degree,

B. Ecological Risk Assessment

Ecological risk assessment is an EPA research program of very recent
origin. The SAB's Ecological Risk Asééésrent Research Review Subcommittee
completed its evaluation of this program on Jarbary 16,-1987, and Waé' ’
favorably impressed with the degree of progress mad: since its inception in
1985.11 1ts major conclusion was that the program is camprehensive and
scientifically ambitiocus. Tt sets forth a research direction For the long-term
(perhaps twenty years). In the short—-term (five years), it is not achievable
as plannect, particularly because scme of the key elements (density-dependent
population, community and ecosystem mechanistic mxiels) are based on an
incamplete understanding of the fundamental mechanisms. However, the research
statf have made a promising start in idéntifying some of the major issues
this program should address. This, combined with seme fime-tuning in the
research plan, can produce both an imnovative research program and one that
can deliver shorter-term research products.
| There is an underlying implicit smphasis (which is at times explicit)

On computer programming, computational algorithms, and decision support
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systems. It is imperative that such decision making tools have a sound
scientific foundation. Since resources for this program are limited, EPA
should concentrate its research efforts on the development and acquisition
of the scientific data for these deéision support systems.

The proposed FY '88 budget for this program is $2.6 million, a reduction
of approximately $500,000 fram the current Fiscal year. "The Subcommittee
believes that this program, if maintained over a numbéf of years, can achieve a
number of useful research results. It should receive increased and not decreased
support,

C. Structure Activity Relationships

Structure Activity Relationéﬁipsﬂ(SAR) is a widely used tool in EPA's
toxic substances regulatory prograrm, particularly thg premanufacturing program
for new chemicals. Through analyses ‘of existing chemical structures scientists
draw assumptions about the behavior of new chemicals with similar or different
structures. Many scientific uncertainties persist inm the use of SAR which
EPA's research program is designed to address.

For FY '88, the Administration proposes to increase funding for this
program by $600,000 to'$2,3 million, Among the proposed activities for FY '88
include: analyses of structurally similar campounds; developing a computer
based system to correlate chemical structure with Diological activity; and
developing predictive methods.

The Subcommittee believes that these expanded resources can support an
important Agency need. It urges that Congress expand the research program to
enable further evaluation of non-cancer health endpoints,

6. Hazardous Wastes/Superfund

EPA's technical information needs to support its hazardeus waste
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management programs havé greatly increased in the past several years. The
reauthorization of Superfund enables the Agency to develop a research program
that can begin to address these expanded needs. The technical challenges
facing this particular research program are as large, or larger, than those
confronted for any other environmental problem.

EEA and the Congress anticipated the greater needs for scientific
support for hazardous waste research in FY '87. ORD received approximately
840 million in augmented rescurces for Superfund/LUST ééf this year, and the
FY '88 proposal recammends a total allocation of nearly $60 million for this
account. Research support for hazardous wastes (excluding Superfund/LUST)
declines by $5.3 million to $45.2 million in FY '88. $2.5 million of this
Celetion was withdrawn from a Congreséionél earmark for the Tufts University
Center for Environmental Management. :%he Subcommittee strongly and unanimaus{y
urgeé that future detisions on resé;rch centers result fﬁan a ccmpeﬁitive
peer review process. The total research dollars available for the combined
hazardous waste/Superfund/LUST programs amount to S105.0 rillion, an increase
of 15% over the FY '87 level of $90.2 million.

The Science Advisory Board has examined three specific areas within
this program. They include:

A. Superfund Innovative Technologies Evaluation (SITE)

The goal of the SITE program is to enhance the development,
demonstration and use of new or innovative technelogies to provide ultimate
remedies for the prevantion or mitigation of releases of hazardeus substances
fram Superfund sites. The program will function through a demonstration of
selected technologies at specific sites. It is expected that the private
sector will provide resources for the operaticnal costs of technology

demonstrations, while £PA will pay for sampling and analyses costs.
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The SAB'S Environmental Engineering Committee evaluated the SITE Strataqy
and Program Plan in a report to the Administrator on June 24, 1986,12 ¢
concluded that Ehe program had made a clear exposition of its goals and
demonstrated an understanding of the impediments to the development and use
of alternative technologies. Liability and permitting are two major barriers
that‘need to be resolved before the program can be fully implemented. Approxi-
mately $18.5 million is proposed for SITE program fundﬁhé in FY '88, an
increase of about $10 million frem the current year. The Subcamittee believes
that, contingent upen resolving the liability and permitting problems, the
initial prospect for the success of this program is good.

B. Alternative Hazardous Waste Technologies Program

The objective of this Eééearch program is to develop data to
implement those sections of the Hazardous and Solid Waste Act Amendments 6f
1984 that require the banning of high hazard wastes fram land disposal. For
rY '88, the proposed budget is 54.6 million, a $101,000 decrease from FY '87.

The current program has five major components: technology
assessment of existing processes for the treatment of wastes; solidification/
stabilization (s/s), which concentrates on the characterization of wastes and
binders, the performance of s/s technologies and a field verification effort:
emerging technologies, which emphasizes filling gaps in waste technology
needs and continuing the development of specific technologies; waste minimization,
directed primarily at documenting current industry oractices; and disgseminating
information about the program.

The SAB Envirormental Engineering Committee submitted ics raview
of this program on September 18, 1986.13 Its major comments for improving
the program included:

© It is primarily oriented towards RCRA-relatsd research not
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all of which is applicable to Superfund (and particularly not to problems
Superfund will face as a result of the RCRA land banning decisions). The
Superfund portion of the program should be designed to address these gaps.

© The waste minimization camponent should be significantly
strengthened, especially to include establishing a formal network between
industry, academia, and goverrment to share successful strategies, practices,
data, and programs. More emphasis should he blaced on:Fhe recduction or
elimination (as a result of process chénges or producﬁsformulations) of
hazardous wastes,

o ORD should review the choiges for evaluating existing technologies/
processes for the treatment of wastes which are to be banned from land disposal
under the 1984 RCRA amendments to beféﬂre“that potentially significant processes
have not been overloo;ed (such as biélogical treatment of aqueous- organic
liguids, steam-stripping.of wastewaters, and treatment of résiduals fram
solvent recovery).

© The in-house program should be expanded to provide valuable hands-
on experience to the staff, and to aid the staff in selecting technologies
and managing extramural projects.

The Subcommitise concludes that the proposed FY '88 budget will not
meet ail the above listed needs.

C. Municipal Waste Combustion
A number of intersecting events have combined to alter the nation's
awareness, and the public policy framework, regarding runicipal waste managemen’,
These include: growing amounts of municipal waste o be collected and disposed:

shrinking landfill capacity, particularly in large urban areas: limitations
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in the current potential for recycling waste and reducing the volume of
wastes generated; difficulties in gaining public acceptance to site new
landfills or other technologies; escalating costs in transportation and
storage of municipal wastes; concerns over the public health and envirommental
impacts of storing municipal wastes in“landfills, including ground water
contamination; potential for envirommental controls on larxifills that will
increase their operating costs and legal liability; pugiic health and environ-
mental concerns over alternative waste management—straﬁegies, including
incineration and ocean dumping; and Congressional action through the Hazardeus
and Solid Waste Act Amendments of 198ﬂ.that favor more permanent methods of
disposal (i.e. incineration) over théﬁstogage of wastes,

| During the early 1%80'5 EPA'Q cembustion research program sufferdd’
drastic fﬁnding reductions. As a reéult, the Agency is currently playing
catch-up to rebuild its research program and to enhance the technical skills
of existing staff. This occurs at a time of significant public controversy
concerning the incineration of municipal wastes, and of hazardous wastes at
sea and on land. One of the major reasons that EPA experiences such great
difficulty in gaining public acceptance for its decisions on incineration
technologies stems from its inability to provide scientific answers to a host
of questions as to whether waste incineration poses unacceptable rigks to
public health and the envirorment,

The FY '88 budget proposal for incineration——$2.4 million for Hoth

municipal and hazardous wastes--will not appreciably improve the Agency's
abllity to resolve many of the technical questions, or defend its risk manage-

ment choices.
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7. Energy/Acid Rain
The overwhelming majority of the rescurces in this program will be
earmarked for acidic deposition research. The acidic deposition budget containg
approximately $55.3 million for FY '88, a modest decrease fram $55.4 million
in the current year. Given EPA's othe; pressing research priorities, the
Subcommi ttee concurs with the reccnnenéation not to increase support for this
effort. For the same reason it supports the decision ﬁbé to fund cold climate
or synfuels research. '
8. Interdisciplinary Researchl
The interdisciplinary research program includes a diverse set of
activities such as developing guidelines to promote more consistency in

risk assessment, managing the Agency-wide quality assurance program, the

s -

visiting scientist program ahd .expleratory ‘cénters and grants.
The latter two are the best‘known camonents of the interdisciplinar&
program. Beginning in FY '85, EPA initiated a serics of changes in its
management of the centers and also marginally increased their funding levels
to approximately $540,000 per center. In general, the centers and EPA staff
have also evolved a closer working relationship which is reflected in the
recamendation that thé FY '88 funding level of $4.5 million for the program
remains constant from Ehe current year.
The Subcammittee reiterates the reccmmendation contained in the
SAB's 1985 review of the centers program that EPA should fund each center at
a minimum level of $750,000-$1,000,000 to enable them to acquire a critical
mass Of core support resources and become more productive than their current
capability. It notes that SARA enables EPA ro create additional centers but

that no funds were requested.



The exploratory grants program continues to suffer from the lack of
a constituency within EPA or the Administration. This is further reflected
in the reduction of support for grants in FY '88 to $10.7 million fram the FY
‘87 level of $14.0 million, The Subcommittee believes that the program
should be modified to more clearly support EPA's mission of developing data
and methodologies for risk assessment and risk reduction, while still perserving
its investigator-initiated character. EPA sould involve its laboratory and
prc:gi:am office staff in identifying spécific 1ong—rangé: problem areas that
individual investigators could respond to within the current campetitive
framework, subject to review by peer panels. This would expand EPA's
institutional stake in the program, assis; its becaming more responsive to
ORD and EPA needs, while still preser{{ihg I‘the freedom of individual researchers
to submit §Cientifically Creative proposals. . In summary, the Subecmmittee.
believes that alte:énat:ives are needed to the éurrent operation of the grants
problem because the continuation of the status quo will produce increasing
frustration for both EPA and the scientific community. At hest, the continuation
of current practice will result in maintaining a program that, at present, is
too small to have a major impact in advancing scientific knewledge for EPA

decision makers,
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APPENDIX I

Resources Are Distributed by Medium as Follows:

1988 Research Budget

Research Progfam § (M) ) Change from 1987
Air 65.5 42,4
Water 24.7 0.3
Drinking Water 23.9 -0.1
Hazardous Waste 45,2 , -5.3
Pesticides 13.2 } ‘ .7
Radiation 1.4 - -1.3
Interdisciplinary . . 22.9 . S -5.0 ° -
“Toxic Substances® 29.0 -Z.i
Enerqgy/Acid Rain 58.9 =07
Superfund/LUST 59.1 +19.3
Management/Support _ 9.8 +0,1

$353.5 +8.3

Source: Office of the Camptroller, U. S. Environmental Protection Agency,
March, 1987,



